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SEQUENCE LISTING 

<110> SUNTORY LIMITED 

<120> Gene encoding for proteins regulating the pH of 

vacuoles 

<130> 994020 

<160> 20 

<210> 1 

<211> 2237 
3 <212> DNA 
l<213> Ipomea nil 

<223> Nucleotide sequence of DNA encoding for protein 

regulating the pH of vacuoles 

<400> 1 

agaatgtagg ctacagaaat tttcagacag atagatacat 
gagaaacaga aaaagagaga gtcacgttaa tcctgagatt 
tcttcatcct tcaacactac ccccacatct cacctttcaa 
agggattgga atgggcaacc cggatatgtg aacagaaacc 
attgcaaaaa ttgttttgat tgttttggat tttgtggtag 
atg gcg ttc ggg ttg tct tct ttg etc caa aat 
Met Ala Phe Gly Leu Ser Ser Leu Leu Gin Asn 

15 10 
tct gat cat get tec gtt gtg teg atg aac etc 
Ser Asp His Ala Ser Val Val Ser Met Asn Leu 

20 25 
tgc gca tgc att gtt ctt ggc cat eta etc gag 
Cys Ala Cys lie Val Leu Gly His Leu Leu Glu 
35 40 



aaatcegtat aatagagaca 60 
ttcctccatt tgtctgaagc 120 
gtgatttgta tgttttcggg 180 
acgacattgg gaaaagattt 240 
aaaaagggga agaacaaaa 299 
teg gat ttg ttc acg 347 
Ser Asp Leu Phe Thr 
15 

ttt gtg gcg ttg ctt 395 
Phe Val Ala Leu Leu 
30 

gag aat cgc tgg gtg 443 
Glu Asn Arg Trp Val 
45 
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1 



aac gaa tec att act gec ctt ata att ggt ttg tgc acc gga gtt gta 491 
Asn Glu Ser lie Thr Ala Leu lie lie Gly Leu Cys Thr Gly Val Val 

50 55 60 

att ttg etc ctt age gga gga aag agt tea cat ctt etc gtc ttt age 539 
lie Leu Leu Leu Ser Gly Gly Lys Ser Ser His Leu Leu Val Phe Ser 
65 70 75 80 

gaa gat ctt ttc ttt ata tat etc ctg cca cct ata ata ttc aat gcg 587 
Glu Asp Leu Phe Phe lie Tyr Leu Leu Pro Pro lie lie Phe Asn Ala 

85 90 95 

ggg ttt caa gtg aaa aag aag cag ttt ttc gtg aac ttc atg aca att 635 
Gly Phe Gin Val Lys Lys Lys Gin Phe Phe Val Asn Phe Met Thr lie 

100 105 110 

atg ctg ttt gga get att ggc aca ctt att age tgt tct att ata tea 683 
"jMet Leu Phe Gly Ala lie Gly Thr Leu lie Ser Cys Ser lie lie Ser 
10 115 120 125 

Jhfttt ggt gcg gtc aaa att ttc aag cac tta gac att gac ttt ctg gat 731 
M Phe Gly Ala Val Lys lie Phe Lys His Leu Asp lie Asp Phe Leu Asp 

130 135 140 

a " ttt gga gat tat tta gca att ggt gcg ata ttt get gca acc gat tct 779 
P Phe Gly Asp Tyr Leu Ala lie Gly Ala lie Phe Ala Ala Thr Asp Ser 
Ju 145 150 155 160 

=p gtt tgc aca ttg cag gtg etc agt cag gat gag acg ccc eta ctt tac 82 7 
[I Val Cys Thr Leu Gin Val Leu Ser Gin Asp Glu Thr Pro Leu Leu Tyr 

165 170 175 

agt etc gtg ttt gga gaa ggg gtc gtc aat gat get aca tct gtg gtc 87 5 
Ser Leu Val Phe Gly Glu Gly Val Val Asn Asp Ala Thr Ser Val Val 

180 185 190 

ctt ttt aat get att caa agt ttt gac atg act agt ttt gat cca aaa 923 
Leu Phe Asn Ala lie Gin Ser Phe Asp Met Thr Ser Phe Asp Pro Lys 

195 200 205 

att ggg ctt cat ttc att gga aac ttc ttg tat tta ttt etc teg age 971 
lie Gly Leu His Phe lie Gly Asn Phe Leu Tyr Leu Phe Leu Ser Ser 

210 215 220 

act ttt ttg ggc gtg gga att gga ctg ctt tgt get tat att ate aaa 1019 
Thr Phe Leu Gly Val Gly lie Gly Leu Leu Cys Ala Tyr lie lie Lys 
225 230 235 240 
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aag eta tac ttt ggc agg 
Lys Leu Tyr Phe Gly Arg 
245 

atg etc atg tct tac ttg 
Met Leu Met Ser Tyr Leu 
260 

age ggc ata ctt act gta 
Ser Gly He Leu Thr Val 
275 

ace tgg cac aat gtt ace 
Thr Trp His Asn Val Thr 
290 

ttt gca act ctg tea ttt 
^Phe Ala Thr Leu Ser Phe 
5305 310 
Jggt atg gat gec ttg gat 
TGly Met Asp Ala Leu Asp 
U 325 
"cag gga eta tea gtt gca 
3Gln Gly Leu Ser Val Ala 
P 340 
pgta ggc aga get gcg ttc 
3val Gly Arg Ala Ala Phe 
355 

gca aag aaa aac tct teg 
Ala Lys Lys Asn Ser Ser 
370 

att tgg tgg get ggc eta 
He Trp Trp Ala Gly Leu 
385 390 
tat aat aag ttt aca acc 
Tyr Asn Lys Phe Thr Thr 
405 

ata atg att aca agt act 
He Met He Thr Ser Thr 
420 



cac tea acc gat cgt gag 
His Ser Thr Asp Arg Glu 
250 

tct tat ata atg gec gag 
Ser Tyr He Met Ala Glu 
265 

ttc ttc tgt gga att gtc 
Phe Phe Cys Gly He Val 
280 

gag age tea agg gtc act 
Glu Ser Ser Arg Val Thr 
295 300 
gtc gca gag aca ttt ate 
Val Ala Glu Thr Phe lie 
315 

ate gag aaa tgg aaa ttt 
He Glu Lys Trp Lys Phe 
330 

gtg age tea ata ttg gta 
Val Ser Ser He Leu Val 
345 

gta ttc ccc ttg teg ttt 
Val Phe Pro Leu Ser Phe 
360 

gac aag ata tec ttt agg 
Asp Lys He Ser Phe Arg 
375 380 
atg aga ggc gee gtc tea 
Met Arg Gly Ala Val Ser 
395 

teg ggg cat acg tea ttg 
Ser Gly His Thr Ser Leu 
410 

gtt acg gtt gtt ctg ttc 
Val Thr Val Val Leu Phe 
425 



gtt gec ctt atg 1067 
Val Ala Leu Met 
255 

tta ttc tat eta 1115 
Leu Phe Tyr Leu 
270 

atg tct cat tat 1163 

Met Ser His Tyr 

285 

act agg cat tec 1211 
Thr Arg His Ser 

ttc etc tat gtt 1259 
Phe Leu Tyr Val 
320 

gtg aaa aat agt 1307 
val Lys Asn Ser 
335 

ggc eta ate tta 1355 
Gly Leu lie Leu 
350 

tta tec aac tta 1403 

Leu Ser Asn Leu 

365 

caa caa ata ata 1451 
Gin Gin lie lie 

ata gca ctt gcg 1499 

lie Ala Leu Ala 
400 

cac gag aac gca 1547 

His Glu Asn Ala 
415 

age aca gtt gta 1595 

Ser Thr Val Val 
430 
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ttc ggg ttg atg acg aag cct ctg ata aac ctt ctg eta ccc ccg cac 1643 

Phe Gly Leu Met Thr Lys Pro Leu lie Asn Leu Leu Leu Pro Pro His 

435 440 445 

aag cag atg cca age ggt cat teg tea atg aca aca tec gaa ccc agt 1691 

Lys Gin Met Pro Ser Gly His Ser Ser Met Thr Thr Ser Glu Pro Ser 

450 455 460 

agt ccg aag cac ttc acg gtg cca etc ctg gac aac caa cct gac tea 1739 

Ser Pro Lys His Phe Thr Val Pro Leu Leu Asp Asn Gin Pro Asp Ser 

465 470 475 480 

gaa age gat atg ata ace gga cct gag gtt get cga cca act gee ttg 1787 

Glu Ser Asp Met lie Thr Gly Pro Glu Val Ala Arg Pro Thr Ala Leu 

485 490 495 

cgc atg ctg eta agg acg cca ace cac ace gtg cac cgc tac tgg cgt 1835 

jArg Met Leu Leu Arg Thr Pro Thr His Thr Val His Arg Tyr Trp Arg 

i 500 505 510 

Jaag ttt gat gat teg ttt atg cgt ccc gtg ttt ggc ggg egg gga ttc 1883 

fLys Phe Asp Asp Ser Phe Met Arg Pro Val Phe Gly Gly Arg Gly Phe 

J 515 520 525 

-gtt ccg ttt gtc gcg ggc tea cca gtt gag cag age cct aga tga 192 8 

□Val Pro Phe Val Ala Gly Ser Pro Val Glu Gin Ser Pro Arg 

" 530 535 540 

i 

j=ggtacaaagt acaaacaaga cactgttgct gggtgaaata gtgtaagttg tatcatagtt 1988 

□gattctggtt gcccctctta tgaaatgggc tgggtgaaag tcttctcact agctaggttg 2 048 

"cattgeattg ctacttcata aatgttttat tttattttgt aaatgttggt gcattttagg 2108 

tacttgtatt aacacctcat ttgtagcata ttatttggta cagagtattt tttttatgaa 2168 

acaataatgg ctgaattatc aatttggctc tatgttttga tgcttagtaa aaaaaaaaaa 2228 

aaaaaaaaa 2237 

<210> 2 
<211> 542 
<212> PRT 
<213> Ipomea nil 

<223> Amino acid sequence of protein regulating the pH 

of vacuoles 
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<400> 2 
Met Ala Phe Gly 
1 

Ser Asp His Ala 
20 

Cys Ala Cys lie 
35 

Asn Glu Ser lie 
50 

lie Leu Leu Leu 
65 

Glu Asp Leu Phe 

3"Gly Phe Gin Val 
8 100 
UMet Leu Phe Gly 
^ 115 
UPhe Gly Ala Val 
130 

3Phe Gly Asp Tyr 
Fl45 

Sval Cys Thr Leu 

Ser Leu Val Phe 
180 

Leu Phe Asn Ala 
195 

lie Gly Leu His 
210 

Thr Phe Leu Gly 
225 

Lys Leu Tyr Phe 

Met Leu Met Ser 
260 



Leu Ser Ser Leu 
5 

Ser Val Val Ser 

Val Leu Gly His 
40 

Thr Ala Leu lie 
55 

Ser Gly Gly Lys 
70 

Phe lie Tyr Leu 
85 

Lys Lys Lys Gin 

Ala He Gly Thr 
120 

Lys He Phe Lys 
135 

Leu Ala He Gly 
150 

Gin Val Leu Ser 
165 

Gly Glu Gly Val 

He Gin Ser Phe 
200 

Phe He Gly Asn 
215 

Val Gly He Gly 
230 

Gly Arg His Ser 
245 

Tyr Leu Ser Tyr 



Leu Gin Asn Ser 
10 

Met Asn Leu Phe 
25 

Leu Leu Glu Glu 

He Gly Leu Cys 
60 

Ser Ser His Leu 
75 

Leu Pro Pro He 
90 

Phe Phe Val Asn 
105 

Leu lie Ser Cys 

His Leu Asp He 
140 

Ala He Phe Ala 
155 

Gin Asp Glu Thr 
170 

Val Asn Asp Ala 
185 

Asp Met Thr Ser 

Phe Leu Tyr Leu 
220 

Leu Leu Cys Ala 
235 

Thr Asp Arg Glu 
250 

He Met Ala Glu 
265 



Asp Leu Phe Thr 
15 

Val Ala Leu Leu 
30 

Asn Arg Trp Val 
45 

Thr Gly Val Val 

Leu Val Phe Ser 
80 

He Phe Asn Ala 
95 

Phe Met Thr He 
110 

Ser He lie Ser 
125 

Asp Phe Leu Asp 

Ala Thr Asp Ser 
160 

Pro Leu Leu Tyr 
175 

Thr Ser Val Val 
190 

Phe Asp Pro Lys 
205 

Phe Leu Ser Ser 



Tyr lie lie Lys 
240 

Val Ala Leu Met 
255 

Leu Phe Tyr Leu 
270 
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Ser Gly lie Leu 
275 

Thr Trp His Asn 
290 

Phe Ala Thr Leu 
305 

Gly Met Asp Ala 

Gin Gly Leu Ser 
340 

Val Gly Arg Ala 
355 

Ala Lys Lys Asn 
370 

^Ile Trp Trp Ala 
J385 

J Tyr Asn Lys Phe 

J Ile Met lie Thr 
420 

Phe Gly Leu Met 
435 

Lys Gin Met Pro 
450 

Ser Pro Lys His 
465 

Glu Ser Asp Met 

Arg Met Leu Leu 
500 

Lys Phe Asp Asp 
515 

Val Pro Phe Val 
530 



Thr Val Phe Phe 
280 

Val Thr Glu Ser 
295 

Ser Phe Val Ala 
310 

Leu Asp lie Glu 
325 

Val Ala Val Ser 

Ala Phe val Phe 
360 

Ser Ser Asp Lys 
375 

Gly Leu Met Arg 
390 

Thr Thr Ser Gly 
405 

Ser Thr Val Thr 



Thr Lys Pro Leu 
440 

Ser Gly His Ser 
455 

Phe Thr Val Pro 
470 

lie Thr Gly Pro 
485 

Arg Thr Pro Thr 

Ser Phe Met Arg 
520 

Ala Gly Ser Pro 
535 



Cys Gly lie Val 

Ser Arg Val Thr 

Glu Thr Phe lie 
315 

Lys Trp Lys Phe 
330 

Ser lie Leu Val 
345 

Pro Leu Ser Phe 

lie Ser Phe Arg 
380 

Gly Ala Val Ser 
395 

His Thr Ser Leu 
410 

Val Val Leu Phe 
425 

lie Asn Leu Leu 

Ser Met Thr Thr 
460 

Leu Leu Asp Asn 
475 

Glu Val Ala Arg 
490 

His Thr Val His 
505 

Pro Val Phe Gly 

Val Glu Gin Ser 
540 



Met Ser His Tyr 
285 

Thr Arg His Ser 
300 

Phe Leu Tyr Val 
320 

Val Lys Asn Ser 
335 

Gly Leu lie Leu 
350 

Leu Ser Asn Leu 
365 

Gin Gin lie lie 

lie Ala Leu Ala 
400 

His Glu Asn Ala 
415 

Ser Thr Val Val 
430 

Leu Pro Pro His 
445 

Ser Glu Pro Ser 

Gin Pro Asp Ser 
480 

Pro Thr Ala Leu 
495 

Arg Tyr Trp Arg 
510 

Gly Arg Gly Phe 
525 

Pro Arg 
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<210> 3 

<211> 16 

<212> DNA 

<213> Artificial sequence 



<220> 
<221> 
<222> 

<223> Msel adaptor 



<400> 3 

gacgatgagt cctgag 16 

C3<210> 4 

jS<211> 14 

W<212> DNA 

iJ < 213> Artificial sequence 

IU <220> 
p<221> 

3 F<222> 

- - 1 

j*<223> Msel adaptor 

\ ~i 

'"<400> 4 

tactcaggac teat 14 



<210> 5 

<211> 20 

<212> DNA 

<213> Artificial sequence 



<220> 
<221> 
<222> 

<223> TIR primer 
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<400> 5 
tgtgcatttt tcttgtagtg 



20 



<210> 6 

<211> 16 

<212> DNA 

<213> Artificial sequence 

<220> 
<221> 
<222> 

<223> Msel primer 



I3<400> 6 

i 



j^gatgagtcct gagtaa 16 



= 7<210> 7 

fU<211> 19 

IU <212> DNA 

3 



;3<213> Artificial sequence 

'|<220> 
p<221> 
*"<222> 

<223> TIR+N primer 

<400> 7 

tgtgcatttt tcttgtagn 19 

<210> 8 

<211> 17 

<212> DNA 

<213> Artificial sequence 

<220> 
<221> 
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<222> 

<223> Msel+N primer 



<400> 8 

gatgagtcct gagtaan 17 

<210> 9 

<211> 130 

<212> DNA 

<213> Artificial sequence 

<220> 

<221> 
3<222> 
jj<223> 

;f<400> 9 

Utgagcatttt tcttgtagtg ctgagatttt cctccatttg tctgaagctc ttcatccttc 60 
^aacactaccc ccacatctca cctttcaagg tccaatcttt atcattcatc tttactcagg 120 
gactcatcgtc 130 

|<210> 10 

J<211> 26 

*<212> DNA 

<213> Artificial sequence 

<220> 
<221> 
<222> 

<223> PR-5 primer 

<400> 10 

gggatccaac aaaaatggct gtcggg 26 

<210> 11 
<211> 29 
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<212> DNA 

<213> Artificial sequence 



<220> 
<221> 
<222> 

<223> PR-3 primer 
<400> 11 

gggtcgacta agcatcaaaa catagagcc 

<210> 12 

<211> 22 

<212> DNA 

<213> Artificial sequence 

<220> 
<221> 
<222> 

<223> CBSCl-linker 
<400> 12 

cgatagatct gggggtcgac at 

<210> 13 

<211> 22 

<212> DNA 

<213> Artificial sequence 

<220> 
<221> 
<222> 

<223> CBSC2-linker 



<400> 13 

cgatgtcgac ccccagatct at 



■■■■■■■ * 

<210> 14 

<211> 2423 

<212> DNA 

<213> Petunia hybrida 

<223> Nucleotide sequence of DNA encoding for protein 

regulating the pH of vacuoles 

<400> 14 

attgcgcttc gtattttact gctgaatgaa atcgtgtttt tttattcagt tcgttgttat 60 

taatttcaga gtttttttta ttaaaggtgt gtttggttga agaaattgta tttgctgaat 12 0 

tttgcagaag tttttgagtt tttgctaaac tattgtgaga tctgattttg aatttttcca 180 

gtggtgtttt aagctcaatt cgacgtcgtt tttactggaa ttctgatcag taaatagggc 240 

C3tattttgatg taaggttgtg aaagtttaca gtttggaagt tgagttagtg aaaaagggga 300 

rSaactttattg tgatattttc acaagtattt ggtgaattca ggttattgag a atg get 357 
|y Met Ala 



[jttt 


gat 


ttt 


ggg 


acg 


ttg 


ttg 


gga 


aat 


gta 


gac 


agg 


tta 


teg 


aca 


tct 


405 


fyphe 


Asp 


Phe 


Gly 


Thr 


Leu 


Leu 


Gly 


Asn 


Val 


Asp 


Arg 


Leu 


Ser 


Thr 


Ser 




§ ; § 

s 




5 










10 










15 












cat 


caa 


tea 


gtt 


gtg 


teg 


ata 


aac 


tta 


ttc 


gtt 


get 


ctt 


att 


tgc 


453 


==Asp 


His 


Gin 


Ser 


Val 


Val 


Ser 


He 


Asn 


Leu 


Phe 


Val 


Ala 


Leu 


lie 


Cys 






20 










25 










30 












Ogcg 


tgt 


att 


gtg 


ate 


ggt 


cat 


ttg 


ttg 


gaa 


gaa 


aac 


aga 


tgg 


atg 


aat 


501 


""Ala 


Cys 


He 


Val 


He 


Gly 


His 


Leu 


Leu 


Glu 


Glu 


Asn 


Arg 


Trp 


Met 


Asn 




35 










40 










45 










50 




gag 


tec 


ata 


act 


gec 


tta 


gtg 


att 


ggt 


tct 


tgt 


act 


gga 


ate 


gtt 


att 


549 


Glu 


Ser 


He 


Thr 


Ala 


Leu 


Val 


lie 


Gly 


Ser 


Cys 


Thr 


Gly 


lie 


Val 


lie 












55 










60 










65 






eta 


ctg 


ata 


agt 


gga 


gga 


aag 


aac 


tct 


cat 


att 


tta 


gtg 


ttc 


agt 


gaa 


597 


Leu 


Leu 


He 


Ser 


Gly 


Gly 


Lys 


Asn 


Ser 


His 


He 


Leu 


Val 


Phe 


Ser 


Glu 










70 










75 










80 








gat 


ctt 


ttc 


ttc 


att 


tac 


ctt 


ctt 


ccg 


cca 


ate 


att 


ttt 


aat 


get 


ggg 


645 


Asp 


Leu 


Phe 


Phe 


He 


Tyr 


Leu 


Leu 


Pro 


Pro 


He 


He 


Phe 


Asn 


Ala 


Gly 





85 90 95 
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ttc cag gtg aaa aag aaa teg ttc ttc cgc aat ttc age act ate atg 693 
Phe Gin Val Lys Lys Lys Ser Phe Phe Arg Asn Phe Ser Thr lie Met 
100 105 110 

etc ttt ggg gca ctt ggc ace ttg ata tea ttc att att ata tea tta 741 

Leu Phe Gly Ala Leu Gly Thr Leu lie Ser Phe lie lie lie Ser Leu 

115 120 125 130 

ggt gec att ggc att ttc aag aaa atg aat att gga age ctt gaa att 789 

Gly Ala lie Gly lie Phe Lys Lys Met Asn lie Gly Ser Leu Glu lie 

135 140 145 

gga gat tac ctt gca att ggg gca ate ttc tct get aca gat tct gta 837 
Gly Asp Tyr Leu Ala lie Gly Ala lie Phe Ser Ala Thr Asp Ser Val 
150 155 160 

Otgc acc tta caa gtg ctt aat cag gat gaa aca ccc tta ttg tac agt 885 
JScys Thr Leu Gin Val Leu Asn Gin Asp Glu Thr Pro Leu Leu Tyr Ser 
W 165 170 175 

hjcta gtt ttt ggg gaa ggt gtt gtg aat gat gee aca tct gta gtt ctg 933 
fULeu Val Phe Gly Glu Gly Val Val Asn Asp Ala Thr Ser val Val Leu 
W 180 185 190 

□ttc aat get ate cag aac ttt gac tta tct cac ate gac acg ggc aaa 981 
;?Phe Asn Ala lie Gin Asn Phe Asp Leu Ser His lie Asp Thr Gly Lys 
S Jl95 200 205 210 

I3gct atg gaa tta gtt gga aac ttt eta tac ttg ttt gec tea age act 1029 
f "Ala Met Glu Leu Val Gly Asn Phe Leu Tyr Leu Phe Ala Ser Ser Thr 

215 220 225 

gec eta gga gtt get get ggc eta ctg age gec tat att att aaa aaa 1077 
Ala Leu Gly Val Ala Ala Gly Leu Leu Ser Ala Tyr lie lie Lys Lys 

230 235 240 

etc tac ttt gga agg cac tea act gac cgt gag gtt get ata atg ata 1125 
Leu Tyr Phe Gly Arg His Ser Thr Asp Arg Glu Val Ala lie Met lie 

245 250 255 

etc atg get tac eta tct tac atg ctt get gaa tta ttc tat tta agt 1173 
Leu Met Ala Tyr Leu Ser Tyr Met Leu Ala Glu Leu Phe Tyr Leu Ser 
260 265 270 
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gca ate etc act 
Ala lie Leu Thr 
275 

tgg cat aat gtg 
Trp His Asn Val 

get aca tta tea 
Ala Thr Leu Ser 
310 

atg gat get ttg 
Met Asp Ala Leu 
325 

gga ata tea gtt 
□ Gly lie Ser Val 

U 340 

Id gga aga gca gca 
J^Gly Arg Ala Ala 
fU355 

' y aag aaa act cca 
HLys Lys Thr Pro 

?s I 

"gtgg tgg get gga 
OTrp Trp Ala Gly 
390 

aat cag ttt acc 
Asn Gin Phe Thr 
405 

atg ate aca agt 
Met lie Thr Ser 
420 

ggg ttg atg aca 
Gly Leu Met Thr 
435 

cac ttg age aga 
His Leu Ser Arg 



gtg ttt ttc tct ggg 
Val Phe Phe Ser Gly 
280 

act gag age teg aga 
Thr Glu Ser Ser Arg 
295 

ttt att get gaa ata 
Phe He Ala Glu He 

315 

gac att gag aag tgg 
Asp He Glu Lys Trp 
330 

cag gtt age tea ata 
Gin Val Ser Ser He 
345 

ttt gtt ttc cca ttg 
Phe Val Phe Pro Leu 
360 

gag gcg aaa att agt 
Glu Ala Lys He Ser 
375 

ctt atg aga ggt gee 
Leu Met Arg Gly Ala 

395 

agg gga ggt cat act 
Arg Gly Gly His Thr 
410 

act ate act gtt gtc 
Thr He Thr Val Val 
425 

aaa cct ttg att aga 
Lys Pro Leu He Arg 
440 

atg ate tct tct gaa 
Met He Ser Ser Glu 
455 



ate gtg atg tct 
He Val Met Ser 
285 

gtc act acc aag 
val Thr Thr Lys 
300 

ttc ata ttc ctt 
Phe lie Phe Leu 

aag ttt gta age 
Lys Phe Val Ser 
335 

ttg ctg ggt ctt 
Leu Leu Gly Leu 
350 

tea ttc ttg tec 
Ser Phe Leu Ser 
365 

ttt aac cag cag 
Phe Asn Gin Gin 
380 

gtt tct atg gee 
Val Ser Met Ala 

cag tta cgc gca 
Gin Leu Arg Ala 
415 

ctt ttc age aca 
Leu Phe Ser Thr 
430 

ata ttg eta ccc 
He Leu Leu Pro 
445 

cca acg acc cca 
Pro Thr Thr Pro 
460 



cac tac acc 1221 
His Tyr Thr 
290 

cac act ttt 1269 
His Thr Phe 
305 

tat gtt ggt 1317 

Tyr Val Gly 

320 

gac age cct 1365 
Asp Ser Pro 

gtt ttg gtt 1413 
Val Leu Val 

aac ttg acc 1461 
Asn Leu Thr 
370 

gtt aca ata 1509 
Val Thr He 
385 

ctt get tat 1557 

Leu Ala Tyr 

400 

aat gca ata 1605 
Asn Ala lie 

gtc gtg ttt 1653 
Val Val Phe 

tea cac aaa 1701 
Ser His Lys 
450 

aaa tec ttc 1749 
Lys Ser Phe 
465 
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att 


gtg 


cca 


ctt 


ctt 


gac 


age 


aca 


caa 


gac 


tea 


gaa 


get 


gat 


ctg 


gaa 


1797 


He 


Val 


Pro 


Leu 
470 


Leu 


Asp 


Ser 


Thr 


Gin 
475 


Asp 


Ser 


Glu 


Ala 


Asp 
480 


Leu 


Glu 




cgc 


cat 


gta 


ccc 


cgt 


ccc 


cac 


agt 


ttg 


egg 


atg 


etc 


ctt 


tea 


acc 


cca 


1845 


Arg 


His 


Val 
485 


Pro 


Arg 


Pro 


His 


Ser 
490 


Leu 


Arg 


Met 


Leu 


Leu 
495 


Ser 


Thr 


Pro 




tct 


cat 


aca 


gtg 


cat 


tat 


tac 


tgg 


aga 


aag 


ttt 


gac 


aat 


gca 


ttc 


atg 


1893 


Ser 


His 
500 


Thr 


Val 


His 


Tyr 
505 


Tyr 


Trp 


Arg 


Lys 


Phe 


Asp 
510 


Asn 


Ala 


Phe 


Met 




cgt 


cca 


gtt 


ttc 


ggt 


gga 


cga 


ggt 


ttt 


gta 


cct 


ttt 


get 


cca 


gga 


tea 


1941 


Arg 


Pro 


Val 


Phe 


Gly 


Gly 


Arg 


Gly 


Phe 


Val 


Pro 


Phe 


Ala 


Pro 


Gly 


Ser 




515 










520 










525 










530 




ccg 


aca 


gac 


cca 


gtt 


ggt 


gga 


aat 


ttg 


caa 


tgatggagat acagattgea 


1991 


□Pro 


Thr 


Asp 


Pro 


Val 


Gly 


Gly 


Asn 


Leu 


Gin 
















~~ 








535 










540 

















yaaaagtggtc ttggtgaggg aagagggcag ttttttggta atgaggttcc gttttcttta 2051 

^atgttaatag caagtgtggt taaaaagggg ttgtctagtt tataggtttt gcagatctca 2111 

yagtatattca tttgggtgat catgttttca gctcagttat tgcttttggt cattgetgae 2171 

--catcaatttc tgtggggaat tcctataggt tttctcccta acagttcttt tcttcatctt 2231 

gtttgcaattt atcgaaacac caaatgggtg tatattctgt aagcttgtgg catagctagc 2291 

Pttaattgtct tgtaaaattt cctacaggtt agagattggt tcttgatatg tagatttcat 2351 

Jatgattgtaa cattcccatt tctcagaaaa gaaactataa tataaaattt ctggtggctg 2411 

□tcgcccgtgc tc 2423 

<210> 15 

<211> 540 

<212> PRT 

<213> Petunia hybrida 

<223> Amino acid sequence of protein regulating the pH 

of vacuoles 

<400> 15 

Met Ala Phe Asp Phe Gly Thr Leu Leu Gly Asn Val Asp Arg Leu Ser 

5 10 15 
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'-.id 



Thr Ser Asp His Gin Ser Val Val Ser lie Asn Leu Phe Val Ala Leu 

20 25 30 

lie Cys Ala Cys lie Val lie Gly His Leu Leu Glu Glu Asn Arg Trp 

35 40 45 

Met Asn Glu Ser lie Thr Ala Leu val He Gly Ser Cys Thr Gly He 

50 55 60 

Val He Leu Leu He Ser Gly Gly Lys Asn Ser His He Leu Val Phe 
65 70 75 80 

Ser Glu Asp Leu Phe Phe He Tyr Leu Leu Pro Pro He lie Phe Asn 

85 90 95 

Ala Gly Phe Gin Val Lys Lys Lys Ser Phe Phe Arg Asn Phe Ser Thr 

100 105 110 

He Met Leu Phe Gly Ala Leu Gly Thr Leu He Ser Phe He He He 
115 120 125 

JgSer Leu Gly Ala He Gly He Phe Lys Lys Met Asn He Gly Ser Leu 
W 130 135 140 

j^Glu He Gly Asp Tyr Leu Ala He Gly Ala He Phe Ser Ala Thr Asp 
IU145 150 155 160 

* u Ser Val Cys Thr Leu Gin Val Leu Asn Gin Asp Glu Thr Pro Leu Leu 
b 165 170 175 

*NTyr Ser Leu Val Phe Gly Glu Gly Val Val Asn Asp Ala Thr Ser Val 
% 180 185 190 

Oval Leu Phe Asn Ala He Gin Asn Phe Asp Leu Ser His He Asp Thr 
f ° 195 200 205 

Gly Lys Ala Met Glu Leu Val Gly Asn Phe Leu Tyr Leu Phe Ala Ser 

210 215 220 

Ser Thr Ala Leu Gly Val Ala Ala Gly Leu Leu Ser Ala Tyr He He 
225 230 235 240 

Lys Lys Leu Tyr Phe Gly Arg His Ser Thr Asp Arg Glu val Ala He 

245 250 255 

Met He Leu Met Ala Tyr Leu Ser Tyr Met Leu Ala Glu Leu Phe Tyr 

260 265 270 

Leu Ser Ala He Leu Thr Val Phe Phe Ser Gly He Val Met Ser His 

275 280 285 

Tyr Thr Trp His Asn Val Thr Glu Ser Ser Arg Val Thr Thr Lys His 
290 295 300 



15/32 



Thr Phe Ala Thr Leu Ser Phe lie Ala Glu lie Phe lie Phe Leu Tyr 
305 310 315 320 

Val Gly Met Asp Ala Leu Asp lie Glu Lys Trp Lys Phe Val Ser Asp 

325 330 335 

Ser Pro Gly lie Ser Val Gin Val Ser Ser lie Leu Leu Gly Leu Val 

340 345 350 

Leu Val Gly Arg Ala Ala Phe Val Phe Pro Leu Ser Phe Leu Ser Asn 

355 360 365 

Leu Thr Lys Lys Thr Pro Glu Ala Lys lie Ser Phe Asn Gin Gin Val 

370 375 380 

Thr lie Trp Trp Ala Gly Leu Met Arg Gly Ala Val Ser Met Ala Leu 
385 390 395 400 

fAla Tyr Asn Gin Phe Thr Arg Gly Gly His Thr Gin Leu Arg Ala Asn 
[ 405 410 415 

!Ala lie Met lie Thr Ser Thr lie Thr Val Val Leu Phe Ser Thr Val 

420 425 430 

iVal Phe Gly Leu Met Thr Lys Pro Leu lie Arg lie Leu Leu Pro Ser 
1 435 440 445 

|His Lys His Leu Ser Arg Met lie Ser Ser Glu Pro Thr Thr Pro Lys 
; 450 455 460 

=Ser Phe lie Val Pro Leu Leu Asp Ser Thr Gin Asp Ser Glu Ala Asp 
1465 470 475 480 

"Leu Glu Arg His Val Pro Arg Pro His Ser Leu Arg Met Leu Leu Ser 

485 490 495 

Thr Pro Ser His Thr Val His Tyr Tyr Trp Arg Lys Phe Asp Asn Ala 



Phe Met Arg Pro Val Phe Gly Gly Arg Gly Phe Val Pro Phe Ala Pro 

515 520 525 

Gly Ser Pro Thr Asp Pro val Gly Gly Asn Leu Gin 



500 



505 



510 



530 



535 



540 



<210> 



16 



<211> 



2553 



<212> 



DNA 
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<213> 



Nierembergia hybrida 



<223> Nucleotide sequence of DNA encoding for protein 

regulating the pH of vacuoles 

<400> 16 

aattattatt atttctctcc aactctcatt tctcagtttg ttgtgacttt ttcagagctt 60 
gaagttcagt taattcattt tccaatatat tgattgtttt catttgagcg cgagaggatt 120 
tcgtcttctc aatctgcttt caaatccttt ttgtttgtga tattcgatat tattcactca 180 
gtttacctta atatttcctc gcactttctg aattcgagtg ctttgaagtg tgttggattt 240 
cgaaaagcgg aagaaaattc agcaaaaacg ctgttgctga atttgcagca gtttgagttt 300 
ttgctaaata gctaagatct gattgaattt ttcactggtg cttataggga aattcgacgt 360 
cgttttgact gcaatatttg tccgtgattc ggactttgtt gaaattttgc tatttgaaat 420 
Qttgaatgtaa ggttgtcata gctttgccac tcggaaatac agtcagtgag aaagaaaaaa 4 80 
igaactgtgtag tgttttttcc acaagtattt ggtgaattga ggttcttgaa atg gcg 536 
IU Met Ala 

j^ttt gac ttt ggg 
fyPhe Asp Phe Gly 
IJ 5 

[^gat cat caa tea 
*pAsp His Gin Ser 
% 20 
|3gcg tgt att gtg 
l=b Ala Cys lie Val 
35 

gag tec ata act 
Glu Ser lie Thr 

eta eta ata agt 
Leu Leu lie Ser 
70 

gat ctt ttc ttc 
Asp Leu Phe Phe 
85 
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act ctg ctg gga aag atg aac 
Thr Leu Leu Gly Lys Met Asn 
10 

gtg gtg teg gta aac ttg ttt 
Val Val Ser Val Asn Leu Phe 
25 

ate ggt cat tta ttg gag gaa 
lie Gly His Leu Leu Glu Glu 
40 45 
gec ctt gtg att ggt agt tgc 
Ala Leu Val lie Gly Ser Cys 

55 60 
gga gga aag aac tea cat att 
Gly Gly Lys Asn Ser His lie 

75 

att tac ctt ctt cca ccg ate 
lie Tyr Leu Leu Pro Pro lie 
90 



aac tta aca act tct 584 
Asn Leu Thr Thr Ser 
15 

gtt gca ctt att tgc 632 
Val Ala Leu lie Cys 
30 

aac aga tgg atg aat 680 
Asn Arg Trp Met Asn 

50 

act gga gtc ate att 728 
Thr Gly Val lie lie 
65 

tta gtg ttc age gaa 776 
Leu Val Phe Ser Glu 
80 

att ttt aat get ggg 824 
lie Phe Asn Ala Gly 
95 



ttc cag gtg aaa aag aaa tea ttc ttc cgc aat ttc agt act ate atg 872 

Phe Gin Val Lys Lys Lys Ser Phe Phe Arg Asn Phe Ser Thr lie Met 

100 105 110 

etc ttt ggg gca gtt ggc acc ttg ata teg ttc att att ata tea gcg 920 

Leu Phe Gly Ala Val Gly Thr Leu lie Ser Phe lie lie lie Ser Ala 

115 120 125 130 

ggt get att ggc att ttc aag aaa atg gat att gga cac ctt gaa att 968 

Gly Ala lie Gly lie Phe Lys Lys Met Asp lie Gly His Leu Glu lie 

135 140 145 

gga gat tac ctt gca att gga gca ate ttt get gca aca gat tct gta 1016 

Gly Asp Tyr Leu Ala lie Gly Ala lie Phe Ala Ala Thr Asp Ser Val 

150 155 160 

tgc acc tta caa gtg ctt aat cag gaa gaa aca ccg tta ttg tac agt 1064 

□Cys Thr Leu Gin Val Leu Asn Gin Glu Glu Thr Pro Leu Leu Tyr Ser 

fi 165 170 175 

|dcta gtg ttt gga gaa ggt gtt gtg aat gat gee aca tct gta gtg ctg 1112 

|f Leu Val Phe Gly Glu Gly Val Val Asn Asp Ala Thr Ser Val Val Leu 
hi 180 185 190 

: -S3- 

^ttc aat get gtc cag aac ttt gac tta tct cat ate age aca ggc aaa 1160 

JgPhe Asn Ala Val Gin Asn Phe Asp Leu Ser His lie Ser Thr Gly Lys 

*pl95 200 205 210 

9 2gct ctg caa tta att gga aac ttt eta tac ttg ttt gee teg age act 1208 

f3Ala Leu Gin Leu lie Gly Asn Phe Leu Tyr Leu Phe Ala Ser Ser Thr 

H 215 220 225 

ttc eta ggg gtt get gtt ggc eta eta agt gee ttt ata att aag aaa 1256 

Phe Leu Gly Val Ala Val Gly Leu Leu Ser Ala Phe lie lie Lys Lys 

230 235 240 

etc tac ttt gga agg cac teg act gat cgt gag gtt get ata atg ata 1304 

Leu Tyr Phe Gly Arg His Ser Thr Asp Arg Glu Val Ala lie Met lie 

245 250 255 

etc atg gcg tac eta tea tac atg ctt get gaa tta ttc tat tta agt 1352 

Leu Met Ala Tyr Leu Ser Tyr Met Leu Ala Glu Leu Phe Tyr Leu Ser 

260 265 270 

gga ate etc act gtg ttt ttc tgt ggg ate gtg atg tct cac tat acc 1400 

Gly lie Leu Thr Val Phe Phe Cys Gly lie Val Met Ser His Tyr Thr 

275 280 285 290 
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tgg cat aat gtg act gag age tea aga gtc act acc aag cac acg ttt 1448 
Trp His Asn Val Thr Glu Ser Ser Arg Val Thr Thr Lys His Thr Phe 

295 300 305 

get aca tta tea ttt att get gaa ata ttc ata ttc ctt tat gtt ggt 1496 
Ala Thr Leu Ser Phe lie Ala Glu lie Phe lie Phe Leu Tyr Val Gly 

310 315 320 

atg gat get ttg gac att gag aag tgg aag ttt gta age gac age ccc 1544 
Met Asp Ala Leu Asp lie Glu Lys Trp Lys Phe Val Ser Asp Ser Pro 

325 330 335 

gga aca tea att aag gtc age tea att ctg eta ggt ctt gtt ttg gtt 1592 
Gly Thr Ser lie Lys Val Ser Ser lie Leu Leu Gly Leu Val Leu Val 

340 345 350 

gga agg gga gec ttt gtt ttc ccc ttg tea ttc ttg tec aac ttg acc 1640 
C3Gly Arg Gly Ala Phe Val Phe Pro Leu Ser Phe Leu Ser Asn Leu Thr 
5? 355 360 365 370 

Id aag aaa aat cct gag gac aag att age ttt aac cag cag gtt aca ata 1688 
;*fLys Lys Asn Pro Glu Asp Lys lie Ser Phe Asn Gin Gin Val Thr lie 
jy 375 380 385 

- y tgg tgg get ggg ctt atg cga ggt get gtt tct atg gee ctt get tat 1736 
pTrp Trp Ala Gly Leu Met Arg Gly Ala Val Ser Met Ala Leu Ala Tyr 
=P 390 395 400 

'Saat cag ttt acc agg gga ggt cat act cag tta cgt gec aat gca ata 1784 
pAsn Gin Phe Thr Arg Gly Gly His Thr Gin Leu Arg Ala Asn Ala lie 
H 405 410 415 

atg ate acg agt act ate act gtt gtc ctt ttc age aca gtg gta ttt 1832 
Met lie Thr Ser Thr lie Thr Val Val Leu Phe Ser Thr Val Val Phe 

420 425 430 

ggg ttg atg aca aaa cct tta att eta tta ttg eta ccc tea caa aaa 1880 
Gly Leu Met Thr Lys Pro Leu lie Leu Leu Leu Leu Pro Ser Gin Lys 
435 440 445 450 

cac ttg ate aga atg ate tec tct gaa ccg atg act cca aaa tec ttc 1928 
His Leu lie Arg Met lie Ser Ser Glu Pro Met Thr Pro Lys Ser Phe 

455 460 465 

att gtg cca ctt ctt gac age aca caa gac tea gaa get gat ctg ggc 1976 
lie Val Pro Leu Leu Asp Ser Thr Gin Asp Ser Glu Ala Asp Leu Gly 
470 475 480 
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cga cat gta ccc cgt ccc cac agt ttg egg atg etc ctg tea ace cca 2024 
Arg His Val Pro Arg Pro His Ser Leu Arg Met Leu Leu Ser Thr Pro 

485 490 495 

tct cac acg gta cat tac tac tgg aga aaa ttt gac aat gca ttc atg 2072 
Ser His Thr Val His Tyr Tyr Trp Arg Lys Phe Asp Asn Ala Phe Met 

500 505 510 

cgt cct gtt ttc ggt gga cga ggt ttt gta cct ttt gtt cca gga tea 2120 
Arg Pro Val Phe Gly Gly Arg Gly Phe Val Pro Phe Val Pro Gly Ser 
515 520 525 530 

cct act gaa ccg gtc gaa ccg ace gaa cca aga cca gee gaa tea aga 2168 
Pro Thr Glu Pro Val Glu Pro Thr Glu Pro Arg Pro Ala Glu Ser Arg 

535 540 545 

cca acc gaa cca act gat gag tgattacact gatggagatg caggttgeae 2219 
OPro Thr Glu Pro Thr Asp Glu 

fytaaagtccca ctggccttgg agaaggacga aggcagtttt ttgggtttga ggttttgttt 2279 

f ^ 

jjactgttaata gttttcgaat gtggttaaaa aagggttgtc tagtttttat atataggtcg 2339 
ryeagataegta atttcagctc agttcccgag gtgaacccct tagaggtttt cttcctgacg 2399 
ly gtttttcttc ttttttgtaa tttatcaaaa acaccaaatg ggtgtatatt ctttaagctt 2459 
Ijgtagcttaat taccttataa gcatgtggta gcgttcgtgt aatatgtaaa atttccattg 2519 
=Fccagaaaaga aacttccata caatatttct gecg 2553 

□<210> 17 
^<211> 553 
<212> PRT 

<213> Nierembergia hybrida 

<2 2 3> Amino acid sequence of protein regulating the pH 

of vacuoles 

<400> 17 

Met Ala Phe Asp Phe Gly Thr Leu Leu Gly Lys Met Asn Asn Leu Thr 

5 10 15 

Thr Ser Asp His Gin Ser Val Val Ser Val Asn Leu Phe Val Ala Leu 
20 25 30 
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He Cys Ala Cys He Val He Gly His Leu Leu Glu Glu Asn Arg Trp 

35 40 45 

Met Asn Glu Ser He Thr Ala Leu Val He Gly Ser Cys Thr Gly Val 

50 55 60 

He He Leu Leu He Ser Gly Gly Lys Asn Ser His He Leu Val Phe 
65 70 75 80 

Ser Glu Asp Leu Phe Phe He Tyr Leu Leu Pro Pro He He Phe Asn 

85 90 95 

Ala Gly Phe Gin Val Lys Lys Lys Ser Phe Phe Arg Asn Phe Ser Thr 

100 105 110 

He Met Leu Phe Gly Ala Val Gly Thr Leu He Ser Phe He He He 

115 120 125 

Ser Ala Gly Ala He Gly He Phe Lys Lys Met Asp He Gly His Leu 
3 130 135 140 

jGlu lie Gly Asp Tyr Leu Ala He Gly Ala He Phe Ala Ala Thr Asp 
J 145 150 155 160 

= Ser Val Cys Thr Leu Gin Val Leu Asn Gin Glu Glu Thr Pro Leu Leu 
J 165 170 175 

^Tyr Ser Leu Val Phe Gly Glu Gly Val Val Asn Asp Ala Thr Ser Val 
= I 80 185 190 

=Val Leu Phe Asn Ala Val Gin Asn Phe Asp Leu Ser His He Ser Thr 
3 195 200 205 

"Gly Lys Ala Leu Gin Leu He Gly Asn Phe Leu Tyr Leu Phe Ala Ser 
210 215 220 

Ser Thr Phe Leu Gly Val Ala Val Gly Leu Leu Ser Ala Phe He He 
225 230 235 240 

Lys Lys Leu Tyr Phe Gly Arg His Ser Thr Asp Arg Glu Val Ala He 

24 5 250 255 

Met He Leu Met Ala Tyr Leu Ser Tyr Met Leu Ala Glu Leu Phe Tyr 

260 265 270 

Leu Ser Gly He Leu Thr Val Phe Phe Cys Gly He Val Met Ser His 

275 280 285 

Tyr Thr Trp His Asn val Thr Glu Ser Ser Arg Val Thr Thr Lys His 
290 295 300 
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Thr Phe Ala Thr Leu Ser Phe lie Ala Glu lie Phe lie Phe Leu Tyr 
305 310 315 320 

val Gly Met Asp Ala Leu Asp lie Glu Lys Trp Lys Phe Val Ser Asp 

325 330 335 

Ser Pro Gly Thr Ser lie Lys Val Ser Ser lie Leu Leu Gly Leu val 

340 345 350 

Leu Val Gly Arg Gly Ala Phe Val Phe Pro Leu Ser Phe Leu Ser Asn 

355 360 365 

Leu Thr Lys Lys Asn Pro Glu Asp Lys lie Ser Phe Asn Gin Gin Val 
370 375 380 

Thr lie Trp Trp Ala Gly Leu Met Arg Gly Ala Val Ser Met Ala Leu 
385 390 395 400 

3Ala Tyr Asn Gin Phe Thr Arg Gly Gly His Thr Gin Leu Arg Ala Asn 
J 405 410 415 

UAla lie Met lie Thr Ser Thr lie Thr Val Val Leu Phe Ser Thr Val 
T ! 420 425 430 

OVal Phe Gly Leu Met Thr Lys Pro Leu lie Leu Leu Leu Leu Pro Ser 
U 435 440 445 

jGln Lys His Leu lie Arg Met lie Ser Ser Glu Pro Met Thr Pro Lys 
P 450 455 460 

Sser Phe lie Val Pro Leu Leu Asp Ser Thr Gin Asp Ser Glu Ala Asp 
3465 470 475 480 

= Leu Gly Arg His Val Pro Arg Pro His Ser Leu Arg Met Leu Leu Ser 

485 490 495 

Thr Pro Ser His Thr Val His Tyr Tyr Trp Arg Lys Phe Asp Asn Ala 

500 505 510 

Phe Met Arg Pro Val Phe Gly Gly Arg Gly Phe Val Pro Phe Val Pro 

515 520 525 

Gly Ser Pro Thr Glu Pro Val Glu Pro Thr Glu Pro Arg Pro Ala Glu 

530 535 540 

Ser Arg Pro Thr Glu Pro Thr Asp Glu 
545 550 

<210> 18 
<211> 2361 
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<212> 
<213> 



DNA 

Torenia hybrida 



<223> Nucleotide sequence of DNA encoding for protein 

regulating the pH of vacuoles 

<400> 18 

gttggagatt ccgagctgca gcatcacctt gcttatgtaa gctttaaaag tatcagaatt 60 

gaatatcgac cactggaaag tgttttagga cttggattct tatctattga gcttgtttga 120 

aggtgaaaaa aggctcgatc tcgttcctct atagttggtt ttctggagtt gcaagcgact 180 

ctactcggaa tctctttccg ccttattgga agctctgctt tactaaaaaa agtttgtctt 240 

tttatctctg attcatcata aaatctgcgg gagattcaga agcggagatc tggtgcccag 300 

agcaggagtt tcaactttga gcccgtttat atttataaac aaattccgag tccaaagatt 360 

□gaactttgaa ataatcaaat aatcaagcaa gcaat atg ggg ttt gaa tct gta 413 

Met Gly Phe Glu Ser Val 

i5 5 

;^att aag eta gcg gca agt gaa act gac aat ttg tgg age tct ggt cac 461 
fylle Lys Leu Ala Ala Ser Glu Thr Asp Asn Leu Trp Ser Ser Gly His 
W 10 15 20 

I^ggt tea gtg gtc get ata ace tta ttt gtc act ctt etc tgc aca tgt 509 
*pGly Ser Val Val Ala lie Thr Leu Phe Val Thr Leu Leu Cys Thr Cys 
V % 25 30 35 

Qata gtg att ggt cat ctt ctg gag gaa aac cgt tgg atg aat gaa tct 557 
|s& Ile Val lie Gly His Leu Leu Glu Glu Asn Arg Trp Met Asn Glu Ser 
40 45 50 

ate att gee etc ata att ggt tta gee acg gga gtt ata ate ctg tta 605 
lie lie Ala Leu lie lie Gly Leu Ala Thr Gly Val lie lie Leu Leu 
55 60 65 70 

ata agt ggt gga aaa age tec cat etc ttg gtg ttc agt gag gat ctt 653 
lie Ser Gly Gly Lys Ser Ser His Leu Leu Val Phe Ser Glu Asp Leu 

75 80 85 

ttc ttc ate tat gcg ctg cca cca ate att ttt aat gcg ggg ttc caa 701 
Phe Phe lie Tyr Ala Leu Pro Pro lie lie Phe Asn Ala Gly Phe Gin 
90 95 100 
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gta 


aaa 


aag 


aaa 


tea 


ttc 


ttt 


cgc 


aat 


ttc 


gca 


act 


ata 


atg 


atg 


ttt 


749 


Val 


Lys 


Lys 


Lys 


Ser 


Phe 


Phe 


Arg 


Asn 


Phe 


Ala 


Thr 


lie 


Met 


Met 


Phe 








105 










110 










115 










gga 


gca 


gtt 


ggt 


acc 


ttg 


ata 


tec 


ttc 


ate 


ate 


att 


tea 


etc 


ggt 


aca 


797 


Gly 


Ala 


val 


Gly 


Thr 


Leu 


He 


Ser 


Phe 


lie 


lie 


lie 


Ser 


Leu 


Gly 


Thr 






120 










125 










130 












att 


gca 


ttc 


ttc 


ccc 


aaa 


atg 


aac 


atg 


aga 


ctt 


gga 


gtt 


gga 


gat 


tat 


845 


He 


Ala 


Phe 


Phe 


Pro 


Lys 


Met 


Asn 


Met 


Arg 


Leu 


Gly 


val 


Gly 


Asp 


Tyr 




135 










140 










145 










150 




ctt 


get 


att 


gga 


get 


att 


ttt 


get 


gca 


aca 


gac 


tea 


gtt 


tgc 


aca 


tta 


893 


Leu 


Ala 


He 


Gly 


Ala 


He 


Phe 


Ala 


Ala 


Thr 


Asp 


Ser 


val 


Cys 


Thr 


Leu 












155 










160 










165 






cag 


gtg 


eta 


age 


cag 


gac 


gaa 


aca 


cca 


ctg 


ttg 


tac 


agt 


eta 


gtg 


ttt 


941 


OGln 


Val 


Leu 


Ser 


Gin 


Asp 


Glu 


Thr 


Pro 


Leu 


Leu 


Tyr 


Ser 


Leu 


Val 


Phe 










170 










175 










180 








lyggc 


gag 


ggt 


gtt 


gta 


aat 


gac 


gcg 


act 


tea 


gtg 


gtc 


eta 


ttt 


aat 


gca 


989 


JfGly 


Glu 


Gly 


Val 


Val 


Asn 


Asp 


Ala 


Thr 


Ser 


Val 


Val 


Leu 


Phe 


Asn 


Ala 








185 










190 










195 










^ y gta 


cag 


aac 


ttc 


gac 


ctg 


cct 


cat 


atg 


tct 


act 


get 


aaa 


get 


ttc 


gag 


1037 


pVal 


Gin 


Asn 


Phe 


Asp 


Leu 


Pro 


His 


Met 


Ser 


Thr 


Ala 


Lys 


Ala 


Phe 


Glu 






200 










205 










210 














gtt 


gga 


aac 


ttc 


ttt 


tat 


tta 


ttt 


get 


aca 


age 


act 


gtg 


ctg 


ggt 


1085 


fjLeu 


val 


Gly 


Asn 


Phe 


Phe 


Tyr 


Leu 


Phe 


Ala 


Thr 


Ser 


Thr 


Val 


Leu 


Gly 




^215 








220 












225 










230 




gtt 


ctg 


act 


gga 


ttg 


ctt 


agt 


gca 


tac 


ate 


ata 


aaa 


aag 


etc 


tat 


ttt 


1133 


Val 


Leu 


Thr 


Gly 


Leu 


Leu 


Ser 


Ala 


Tyr 


lie 


lie 


Lys 


Lys 


Leu 


Tyr 


Phe 












235 










240 










245 






gga 


agg 


cac 


tec 


act 


gat 


cgc 


gag 


gtt 


gee 


ata 


atg 


ata 


etc 


atg 


get 


1181 


Gly 


Arg 


His 


Ser 


Thr 


Asp 


Arg 


Glu 


Val 


Ala 


lie 


Met 


He 


Leu 


Met 


Ala 










250 










255 










260 








tat 


ctg 


teg 


tat 


atg 


tta 


get 


gaa 


tta 


ttc 


gat 


ttg 


age 


ggt 


ate 


etc 


1229 


Tyr 


Leu 


Ser 


Tyr 


Met 


Leu 


Ala 


Glu 


Leu 


Phe 


Asp 


Leu 


Ser 


Gly 


lie 


Leu 








265 










270 










275 










acc 


gtg 


ttc 


ttc 


tgt 


gga 


att 


gtg 


atg 


teg 


cac 


tat 


aca 


tgg 


cac 


aat 


1277 


Thr 


Val 


Phe 


Phe 


Cys 


Gly 


He 


Val 


Met 


Ser 


His 


Tyr 


Thr 


Trp 


His 


Asn 





280 285 290 
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gtc act gaa aac tea aga gtt acc acc aag cat aca ttt gcg aca ttg 1325 

Val Thr Glu Asn Ser Arg Val Thr Thr Lys His Thr Phe Ala Thr Leu 

295 300 305 310 

tea ttt gtt get gaa ata ttt ata ttt ctg tat gtt ggc atg gat get 1373 

Ser Phe Val Ala Glu lie Phe lie Phe Leu Tyr Val Gly Met Asp Ala 

315 320 325 

tta gac att gag aaa tgg aga ttc gta age ggc age atg aca aca tct 14 21 

Leu Asp lie Glu Lys Trp Arg Phe Val Ser Gly Ser Met Thr Thr Ser 

330 335 340 

gca get gtc agt gca act ctg ctg gga ttg gtt ttg etc tea aga gca 1469 

Ala Ala Val Ser Ala Thr Leu Leu Gly Leu Val Leu Leu Ser Arg Ala 

345 350 355 

gee ttt gta ttc cct tta tea ttt etc tec aat ctg gee aaa aag tec 1517 

□Ala Phe Val Phe Pro Leu Ser Phe Leu Ser Asn Leu Ala Lys Lys Ser 

360 365 370 

lycea etc gaa aaa ate agt etc agg cag caa att ata ata tgg tgg get 1565 

;;™Pro Leu Glu Lys lie Ser Leu Arg Gin Gin lie lie lie Trp Trp Ala 

fU375 380 385 390 

4y ggt ctt atg cgc gga gee gtt tec atg get ctt get tac aag cag ttt 1613 

pGly Leu Met Arg Gly Ala Val Ser Met Ala Leu Ala Tyr Lys Gin Phe 

*P 395 400 405 

;:; 

"?act aga gaa ggt etc aca gtg gaa cgt gaa aat gee ata ttc ate acc 1661 

Thr Arg Glu Gly Leu Thr Val Glu Arg Glu Asn Ala lie Phe lie Thr 

410 415 420 

agt aca ate acc att gtg etc ttc age act gtg gtg ttt ggt ttg atg 1709 

Ser Thr lie Thr lie Val Leu Phe Ser Thr Val Val Phe Gly Leu Met 

425 430 435 

acg aag ccc etc ate aat tta ctg ata ccc tea cca aag ctt aac aga 1757 

Thr Lys Pro Leu lie Asn Leu Leu lie Pro Ser Pro Lys Leu Asn Arg 

440 445 450 

teg gtc tct tea gaa ccg ctg act cca aac tec ate aca ate cca ctt 1805 

Ser Val Ser Ser Glu Pro Leu Thr Pro Asn Ser lie Thr lie Pro Leu 

455 460 465 470 

etc ggg gaa agt cag gac tct gtg gee gaa eta ttc age ate aga ggt 1853 

Leu Gly Glu Ser Gin Asp Ser Val Ala Glu Leu Phe Ser lie Arg Gly 

475 480 485 



ids 
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caa act tea caa ggt ggc gaa ccc gtt get cga ccg age age eta cgc 1901 
Gin Thr Ser Gin Gly Gly Glu Pro Val Ala Arg Pro Ser Ser Leu Arg 

490 495 500 

atg tta etc aca aag ccc act cat acg gtg cac tat tat tgg aga aaa 1949 
Met Leu Leu Thr Lys Pro Thr His Thr Val His Tyr Tyr Trp Arg Lys 

505 510 515 

ttc gac aat get ttt atg cgt ccg gtc ttt ggt ggg cgt ggc ttt gta 199 7 
Phe Asp Asn Ala Phe Met Arg Pro Val Phe Gly Gly Arg Gly Phe Val 

520 525 530 

cca tat gtt ccc ggt tea ccg act gaa cga age gtt cgc aac tgg gaa 2045 
Pro Tyr Val Pro Gly Ser Pro Thr Glu Arg Ser Val Arg Asn Trp Glu 
535 540 545 550 

gaa gag acc aaa cag taaaaagatt ttcttgtgtg aatgatggtg aagagattag 2100 
13 Glu Glu Thr Lys Gin 

lyattctttgga tattcgtttt tcttatttct aatgtgtcac ctgggaagtt gttgaatgaa 2160 
Jjattatattat cgtctggttt tegactttge gcttgtggaa ggaatatttc ttctggattt 2220 
lytgcatggaaa cctcaatgat agggggtgtg atatttttgt tagaaactga gtcgtttgat 2280 
-^gtatattgtt ggtaatgcag ctgggttttg ttttgtatgt atagtcatca agtgtgtatt 2340 
f^tattcatatt gttatgcagt c 2361 

% X? 
3 53* 

f |<210> 19 

|3<211> 555 

^<212> PRT 

<213> Torenia hybrida 

<223> Amino acid sequence of protein regulating the pH 
of vacuoles 

<400> 19 

Met Gly Phe Glu Ser Val lie Lys Leu Ala Ala Ser Glu Thr Asp Asn 

5 10 15 

Leu Trp Ser Ser Gly His Gly Ser Val Val Ala lie Thr Leu Phe Val 

20 25 30 

Thr Leu Leu Cys Thr Cys lie Val lie Gly His Leu Leu Glu Glu Asn 
35 40 45 
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Arg Trp Met Asn 
50 

Gly val He He 
65 

Val Phe Ser Glu 

Phe Asn Ala Gly 
100 

Ala Thr He Met 
115 

He He Ser Leu 
130 

Leu Gly Val Gly 
3 145 

jf Asp Ser Val Cys 

fLeu Tyr Ser Leu 
y 180 
ij Val Val Leu Phe 

pThr Ala Lys Ala 
£ 210 

3Thr Ser Thr Val 
^225 
lie Lys Lys Leu 

He Met lie Leu 
260 

Asp Leu Ser Gly 
275 

His Tyr Thr Trp 
290 

His Thr Phe Ala 
305 



Glu Ser He lie 
55 

Leu Leu lie Ser 
70 

Asp Leu Phe Phe 
85 

Phe Gin Val Lys 

Met Phe Gly Ala 
120 

Gly Thr lie Ala 
135 

Asp Tyr Leu Ala 
150 

Thr Leu Gin Val 
165 

Val Phe Gly Glu 

Asn Ala Val Gin 
200 

Phe Glu Leu Val 
215 

Leu Gly Val Leu 
230 

Tyr Phe Gly Arg 
245 

Met Ala Tyr Leu 

He Leu Thr Val 
280 

His Asn Val Thr 
295 

Thr Leu Ser Phe 
310 



Ala Leu lie lie 
60 

Gly Gly Lys Ser 
75 

lie Tyr Ala Leu 
90 

Lys Lys Ser Phe 
105 

Val Gly Thr Leu 

Phe Phe Pro Lys 
140 

lie Gly Ala lie 
155 

Leu Ser Gin Asp 
170 

Gly Val Val Asn 
185 

Asn Phe Asp Leu 

Gly Asn Phe Phe 
220 

Thr Gly Leu Leu 
235 

His Ser Thr Asp 
250 

Ser Tyr Met Leu 
265 

Phe Phe Cys Gly 

Glu Asn Ser Arg 
300 

Val Ala Glu lie 
315 



Gly Leu Ala Thr 

Ser His Leu Leu 
80 

Pro Pro lie lie 
95 

Phe Arg Asn Phe 
110 

lie Ser Phe lie 
125 

Met Asn Met Arg 

Phe Ala Ala Thr 
160 

Glu Thr Pro Leu 
175 

Asp Ala Thr Ser 
190 

Pro His Met Ser 
205 

Tyr Leu Phe Ala 

Ser Ala Tyr lie 
240 

Arg Glu Val Ala 
255 

Ala Glu Leu Phe 
270 

lie Val Met Ser 
285 

Val Thr Thr Lys 

Phe lie Phe Leu 
320 
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Tyr Val Gly Met 

Gly Ser Met Thr 
340 

Val Leu Leu Ser 
355 

Asn Leu Ala Lys 
370 

lie lie lie Trp 
385 

Leu Ala Tyr Lys 

Asn Ala lie Phe 
420 

Val Val Phe Gly 
435 

'Ser Pro Lys Leu 
450 

.Ser lie Thr lie 
^465 

SLeu Phe Ser lie 

^Arg Pro Ser Ser 
500 

His Tyr Tyr Trp 
515 

Gly Gly Arg Gly 
530 

Ser Val Arg Asn 
545 

<210> 20 
<211> 6298 
<212> DNA 
<213> Ipome; 



Asp Ala Leu Asp 
325 

Thr Ser Ala Ala 

Arg Ala Ala Phe 
360 

Lys Ser Pro Leu 
375 

Trp Ala Gly Leu 
390 

Gin Phe Thr Arg 
405 

lie Thr Ser Thr 

Leu Met Thr Lys 
440 

Asn Arg Ser Val 
455 

Pro Leu Leu Gly 
470 

Arg Gly Gin Thr 
485 

Leu Arg Met Leu 

Arg Lys Phe Asp 
520 

Phe Val Pro Tyr 
535 

Trp Glu Glu Glu 
550 



nil 



lie Glu Lys Trp 
330 

Val Ser Ala Thr 
345 

Val Phe Pro Leu 

Glu Lys lie Ser 
380 

Met Arg Gly Ala 
395 

Glu Gly Leu Thr 
410 

lie Thr lie Val 
425 

Pro Leu lie Asn 

Ser Ser Glu Pro 
460 

Glu Ser Gin Asp 
475 

Ser Gin Gly Gly 
490 

Leu Thr Lys Pro 
505 

Asn Ala Phe Met 

Val Pro Gly Ser 
540 

Thr Lys Gin 
555 



Arg Phe Val Ser 
335 

Leu Leu Gly Leu 
350 

Ser Phe Leu Ser 
365 

Leu Arg Gin Gin 

Val Ser Met Ala 
400 

Val Glu Arg Glu 
415 

Leu Phe Ser Thr 
430 

Leu Leu lie Pro 
445 

Leu Thr Pro Asn 



Ser Val Ala Glu 
480 

Glu Pro Val Ala 
495 

Thr His Thr Val 
510 

Arg Pro Val Phe 
525 

Pro Thr Glu Arg 
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<223> Nucleotide sequence of promoter region of gene 

encoding for protein regulating the pH of vacuoles 



<400> 20 

gatctcagtc tgtggatgtc ctagagacat tcatatttga agttgagagt tagctaaata 60 

gaaaggtaaa gacaattgga tcatataaag gtgatgagta ttatgggaaa ccatcaaaag 120 

ttgggcaaat tcccgtccca tttaagaaat tcctcgaatc taaaggcatt tgtgcataat 180 

acacaatgtc aggcacacca caacaaaatg gtgtggaaga aaggtgaaat cgtactctaa 240 

gggaaatggt taggagttag gtaaataatt gtacattgct tgtttcattg tggatatatg 300 

cattaaaaac aacagcatac ttactcaata gggttcctag taaggttgtt ttttaaaaca 360 

ccttatgaac tgtggacaag aaggaaacct agtttgagac atcttcacat tcagggttgt 420 

caagctggag tgatgatata taatccacat gaaaataaat tatggatatc cagaaccatt 4 80 

gaatggttatt tcattggata tccagaaagg tctaaaggta catgtttatt gtcctaatca 54 0 

^taagtacgag gattgttgag tctggtaatg ctcgcttcat ttaaaatggc gaagtcagtg 600 

dg<3 a gtgtggg agctcgtaat gttaaaatta aggagtcatt gatggttcta gattcatcaa 660 

3gtgatccttt tttcctgttg ttgttcctat tgttgcagtg cagtgtagcc ttatggaaat 720 

si 

yactttggaac aacagcaact agatgctcaa attccacatg aggaagctat tgtaaatgaa 780 
Jgatgaggttg aaactcaaga tgatgatcaa gtgaaatctc agcaggaagt gacattaagg 840 
^aggtctacta tagatagaaa agatcaacca ttcttgatga ctatattgtt tatacacttg 900 
pagcattgata attatccagt ctcatttaac caagccatac aggataataa ttctccttga 960 
Sggattatttt ggttttggtg gctcattctg ttcttgagct ccaccaaatg gttgttaaaa 1020 
gttacctttct gaatggtaaa ttaaaagagg aagtatacat ggattagccg taaggcttca 1080 
^tggccacagg aaaggaaaat ctggtatgta gattgaagat gtcgatctat ggattaaaac 1140 
atgcttctag acaatggtac ttgagattgt catttggttt tgtagagatc actgttgatc 1200 
ggtgtatcca cataaaggtt taatggaagc aagtttgtaa tcctagtatt acatgttaac 1260 
gacattcttc ttgctgctaa taataaaagg gatgttgcgt gatgttaagg aatagctttc 132 0 
taagaacttt gaaatgaagg atatgggtga gacttcatat gtgattggaa taagaaatat 1380 
tccgtaatag atcacatggg attttaggtt catcctagaa gactcacatt aacaaagttt 1440 
tagaaagata caaactggaa atctgcaaag agggtcctgt gatacttaca aggcactaag 1500 
gaccacatgc tcacctataa aatgaacgaa taacctagag gttataggtt attcggattc 1560 
agactatgcc ggatgtttgg atacccgaaa atccacattc gaatatattt ttccacttgc 1620 
tcgtggagca atatcttgga tgagtgtgaa ggagcctgtc attgctactt ccactataag 1680 
ggcagaattt gtagcatgct ttgaggctag tagacactat aaaaattggc tgccttgtgc 1740 
caacatcatt tgcatccagc tataagcatc tccattttcg aacatcattc gattcttata 1800 
gctggatgaa gatgattcac tgcactttgg ttgcatattg aagctgcgat tgctatcgaa 1860 
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aacaaataac ctatctatat aaaacaaacg acttagattt agggaataag aaggaagata 19 20 
ctttttttaa aatcccaaaa ttacctttta ggtttgacct gcaaataaca ctttaagatc 1980 
aaatcagata aaatgtcata atcaatgatc aaattgaata attttagtag tcgaggatca 2040 
aattggtaaa atccccatag tcgagggact aaaccagtaa ttttctcgcg tttgaacgtt 2100 
tgtccgaaaa ttggcattag cgatagctta attgagtttt tcaattctct aattttttaa 2160 
attttgtttc ttcataaaat ccttcacttt ttcactttgc taatattttg ccgaatttat 2220 
aatatttcca atttctaaag tagcagaacc ccagacgttg aactgccaat tttttttttt 2280 
gtttttgttt tttgtttttt tatttcctta tccctccacc tcattttgaa gttaattatt 2340 
attattaatt cattaatttt taaaatagag agactgcatt aacacaaaat tagccaatta 2400 
ggtagcagaa ttaaatttaa acaaacaagt tggtttaatg taatttttgt caatttaatt 2460 
tctctatttt tggacaaaaa ttaggtagac ttattaaatt aaataaacat gtttgtttaa 2520 
ttttacttct tctacctaag tttgtgtcaa ttcagtctct ctattttata aattaatgaa 2580 
tggttaaata taacttataa gtgcattgtg tccaaatgat cacaagagtt aggccaactt 2640 
cgcttttttcat ataggtgatt cttttttcga gtattacgta cacttcagtc ttgtcaacta 2700 
ijf acacttagaa tttagttgtc attttcgaac ataggtgtca actaagtttg gtatccacta 2760 
Ijtatagcacat gtattccaag agatttaatc tcattcatca tgacaacttc tctaccaatt 2820 
j^ctttgctcaa tcttttagtt agcgaattcg ctatattatc ctataacttt cagtatagtc 2880 
lyaacaaaaata aaatgtattg caagaaacta tttaatagtg tatgttatgt atatgtccta 2940 
lUtatgtctaga cttaccgtta tacatattac taatttacta tatgtccttc caattgcgaa 3000 
J^ttgactatcg taatgcatac atattggaga tatatatttt ttctaggggt aaatgcaggt 3060 
s ptggatcgacc cattaggcct gccccaacgc aaactttttt tgtcgggctt ttgcggaccg 312 0 
"-jgcttgcgggt tagaaaatac acagcccaag cccgtccatg cgggctcgcg ggccttattt 3180 
ibcaaaaaaaaa aaaaatacta cgtattattc tattatttta tattcaaata gtctaatata 3240 
^aataaataaa aaaatcgtgt ttgaaaatta cttttttttt tatatatatt ttttaaaatt 3300 
ttaatgttat atacgaagtg tgtgtaatat atatatatat atatatatat atatatatat 3360 
atatatatat atatatatat attatttata ttatttatat ttatgtttat atttaaatac 3420 
gggcatggct cgtcggctgg tccgttaggt ccgctctttt gtaggccatt tttttgtgtg 3480 
accctaaatc gtctcaccgc gggacaagta tagggcagct tgcggacttc ggtccatttt 3540 
gacatatata tatatatata tatatatata tatatatata tatatatata tatatatata 3600 
tatatatata taacattaaa atttaaaaaa tatagatttt ttttaaacat gaaaaaaatt 3660 
aatattattt atattaaatt atttgaatat aaaataaata atactttttt atagcttgcg 3720 
ggctggtcca taaaagcccg taaaaagaat acgttggggt tggcctaatg gaccgatcca 3780 
acccgcattg acacccatag gaaaaacatc tatctccaat ttgtatgcat tacaatagtc 3840 
aatttgcaat tggaagagca tatagtaatt agtaatatgt ataacggtaa gtctagacat 3900 
attgaacatg tacataatac tattaaatag cttcttgcaa taggttttat ttttgttgac 3960 
tatacatgaa gttataggat aatatagcga attcacaaac taaaagattg agcaatgagt 4020 
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4 



tagtagaaaa gttgtcatga tggatgagat taaatctctt ggaatacatg tgctagtgga 4080 
taccaaactt agctgacacc tatgttcgaa aatgacaact aaattctact acgtaagtgt 4140 
tagttgacaa agtagagtgt actgaatact cgaaaaaaga atcagttatg tgaaaaaaaa 4200 
aagttggcct aactcttgtg atcattttag acacaatgca cttataagtt atactagtat 4260 
tttttatgcg cgatgcacaa aaaatagttg cacaatatta atacattata ttaaaatttt 4320 
aaatttattt agattttaga tatttaaatt gttctaacta ataatactaa taataataat 4380 
gtaaataatt tttataaatt tcagatttat atttaggtaa taattaacat ataactcaaa 4440 
tatataatgt gtatatatta ttattaaggg aaaatgacac tttttttccc tgagttatat 4500 
accacttttt ttcccttgag ttatttaagt ggctcttttc cccctaaaat gttaaatgga 4560 
catattaacc cttaaaataa atatttcaaa taaatatttc atttattttt cttctctaac 4620 
aaattattac tataatttgg ttcaaaccaa acagatacta tagcaaccaa accaaaatat 4680 
tccaattaca atttagaatc aaaacgcgat atttaaagtt tattaaaatt gcaaatcgga 4740 
atggtcggtt catgttccga actgaaaaaa taaaatacat ttattgttga atttagacta 4800 
pttttaaaata aaaaataaaa caaaatttta aaataaagac ggttcaaaat cgcgaaccga 4860 
Jgatccggaacc gccggttcac ggttcatgat ccagtttttt tggttcataa aatttaataa 4920 
iViattgaaatct aaatattgga ttctagatct gaatcataac cgaaaacttt taattcgatt 4980 
CSactatagtgt ccggttcagt tcgaaccgaa ccgtggtcat tgctacatat acacaataat 5040 
Jyttgttggaga aattaaataa ataaaatgtt tactttaagg gtagaaatgt caatttaata 5100 
Wtttcgggggg aaaaccacca cttttaaatt aattgagggg gctaatgtgc ttatataaat 5160 
—ataattgagg ggaaaaagtg gtataagtat ataacttagg gggaaaaaat gtcattttcc 5220 
.pctattattaa tgaagaagat aagaaaatat atggtgaatg catgtgcctt tatagcataa 5280 
"Jtgtacaaaaa aaacttaacg aaaaaaacaa acataaataa ggggtataac tttcattcac 5340 
pacttattatg tttttagatt agatttaacc atacatgcat taatttgtaa aatagcgaga 5400 
--^gtgaattaac acaaaattag gtagaagaag taaaattaaa caaacatgtt tatttaattt 5460 
aacaagtcca cctaattttt gtccaaaaat agagaaatta aattgacaaa aattacatta 5520 
aacaaacttg tttgtttaaa ttgaattctt ctacctaatt ggctaatttt gtgttaatgc 5580 
agtctctcta ttttaaaaat taatgaatta ataataataa ttaacttcaa aatgaggtgg 5640 
agggataagg aaataaaaaa acaaaaaaca aaaacaaaaa aaaaaaattg gcagttcaac 5 700 
gtctggggtt ctgctacttt aaatactgat aggagagttg tcgttcattt tacaagtatt 5760 
aaggatgtac acgtattgag aatgtaggct acagaaattt tcagacagat agatacataa 5820 
atccgtataa tagagacaga gaaacagaaa aagagagagt cacgttaatc ctgagatttt 5880 
cctccatttg tctgaagctc ttcatccttc aacactaccc ccacatctca cctttcaagg 5940 
tccaatcttt atcattcatc tttaatttcc agctctatct tgggatttgc atgtaaattt 6000 
tatttatttt tcgggtttct gtttccgatc ttatgctttt gttccaaagg gtatttgatt 6060 
tcatatatta tgagttttgc atgcattttc tcttttgtaa aatgaaagaa aatttgagat 612 0 
attggtgggt ttgatctgaa agtttgtttg tttgcagtga tttgtatgtt ttcgggaggg 6180 
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attggaatgg gcaacccgga tatgtgaaca gaaaccacga cattgggaaa agatttattg 6240 
caaaaattgt tttgattgtt ttggattttg tggtagaaaa aggggaagaa caaaaatg 6298 
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